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General: Melting points were measured with an Electrothermal melting point apparatus and are uncorrected. Nuclear resonance spectra were recorded with a Bruker AC-250 P instrument, using deuterochloroform as a solvent and tetramethylsilane as an internal standard. Infrared spectra were recorded with a Perkin-Elmer model 841 instrument. Mass spectra were recorded with a VG Autospec sector-field instrument; accurate masses were determined with the same instrument using the highvoltage-scan method. Combustion analyses were carried out with a LECO model CHNS-932 instrument (Zentrale Analytik of the Department of Chemistry of Bielefeld University). Column chromatography: silica gel (Kieselgel 60), 0.0630.200 mm (Merck); the elution solvents were distilled prior to use. Thinlayer chromatography: silica gel (Kieselgel 60 F 254 ) on Al foil (Merck).
2-(2,5-Dimethoxybenzylidene)indane-1,3-dione (13).
A suspension of 1,3-indanedione (11, 29.2 g, 200 mmol) and 2,5-dimethoxybenzaldehyde (12, 37.1 g, 223 mmol) in glacial acetic acid (60.0 mL) was placed in a three-necked flask and stirred and cooled to 5 °C. A mixture of glacial acetic acid (110 mL) and sulfuric acid (98%, 110 mL) that was pre-cooled to 5 °C was added quickly. The temperature of the mixture raised to 30 °C and a deep-red solution formed. The mixture was stirred for 10 min and then ice-cold ethanol (220 mL) was added. The precipitate was collected by suction filtration and washed with ice-cold ethanol. The crude product thus obtained was recrystallised from glacial acetic acid to give benzylideneindanedione 13 (29.7 g, 50%) as an orange solid, m.p. 149 °C (lit. 1 149 °C), R f (n-hexane/EtOAc 3:1) 0.42. 1 
2-(2,5-Dimethoxybenzyl)indane-1,3-dione (14).
A suspension of benzylideneindanedione 13 (29.4 g, 100 mmol) in anhydrous pyridine (75.0 mL) was stirred at ambient temperature while powdered sodium tetraborohydride (4.16 g, 110 mmol) was added in portions. A deep-red solution formed, the temperature of which increased to 60 °C. After continued stirring at 50 °C for 20 min, the reaction mixture was cooled to 0 °C and aqueous hydrochloric acid (10%, 300 mL) was added slowly. The precipitate formed was collected by suction filtration, dried, and re-crystallised from ethanol to give the benzylindanedione 14 (18.5 g, 62%) as orange crystals, m.p. 99 °C, R f (n-hexane/EtOAc 3:1) 0.32. 1 
2-Benzyl-2-(2,5-dimethoxybenzyl)indane-1,3-dione (15).
(1) A solution of potassium fluoride (58.1 g, 1.00 mol) in water (500 mL) was added to a suspension of Celite 545 (Fluka) (58.1 g) in water (1000 mL). The mixture was allowed to stand for 1 h and shaken from time to time. The major part of the water was removed in a rotary evaporator under reduced pressure at 4565 °C. Complete drying of the material should be avoided. The residue was suspended in acetonitrile (300 mL) and the solvent was removed by suction. The residue thus obtained was washed twice with acetonitrile, dried first by suction with air and then in vacuo over phosphorous pentoxide. The water content was controlled by weighting. -(2) A solution of benzylindanedione 14 (14.7 g, 50.0 mmol) and benzyl bromide (12.8 g, 75.0 mmol) in freshly distilled acetonitrile (80 mL) was stirred while KF/Celite 545, prepared as described above (containing ca. 350 mmol of potassium fluoride), was added. The mixture was stirred at 70 °C for 3 h and then allowed to cool. The KF/Celite was removed by suction filtration and washed with acetonitrile (2  50 mL). The solvent was removed under reduced pressure and the solid residue was recrystallised from methanol to give the dibenzylindanedione 15 as yellow crystals (14.9 g, 77%), m.p. 137138 °C, R f (n-hexane/EtOAc 3:1) = 0.44. 1 
1,4-Dimethoxy-9H,10H-4b,9a-([1,2]benzenomethano)indeno[1,2-a]inden-9-one,
1,4-dimethoxytriptindan-9-one (16). In a reaction flask that was equipped with a Thiele-Pape extractor filled with molecular sieves 4 Å, Amberlyst 15 (2.00 g) was added to a solution of dibenzylindanedione 15 (3.86 g, 10.0 mmol) in anhydrous toluene (150 mL). The mixture was heated to reflux for 16 h. After cooling to ambient temperature, the mixture was filtered through Celite with subsequent washing of the filter with toluene. The combined filtrates were washed with aqueous sodium hydroxide (10%, 2  50 mL) and then with water (2  50 mL), dried over sodium sulfate and then concentrated to dryness under reduced pressure. The residue was suspended in n-hexane (50 mL) and heated to reflux. After cooling to ambient temperature, the colourless solid was collected by filtration and dried in vacuo to give the triptindanone 16 (2.71 g, 74%) as a colourless solid, m.p. 186 °C, R f (n-hexane/EtOAc 3:1) = 0.56. 1 Table 1 . The numbers in brackets are the phenylene modes in the Wilson notation. b Symmetry label in C s . c s = strong, m = medium, w = weak, v = very, br = broad, sh = shoulder, FR = Fermi resonance
The use of dispersion corrected functionals
Ideally all of the calculations would have been based on experimentally determined crystal structures and with the inclusion of dispersion corrections. This was not done for two reasons: as mentioned in the text and shown in Chart 1, structures are only available for some of the compounds (2, 3, 6, 9) , thus to ensure a common approach, all the calculations were for the isolated molecule. We are aware of the limitations of the method and we address this in the first part of the "Comparison of spectra" section, where we compare the results of the isolated molecule and the complete crystal structure calculations (see Fig. 5 ). The differences are minor, justifying the use of the isolated molecule approach. The crystal structure calculations did not include the dispersion correction, as this was not available in the version of CASTEP used at the time. We have repeated the calculation for tribenzotriquinacene (3) with the Tkatchenko and Scheffler 2 (TS) dispersion correction and, as shown below, the results are very similar to that without the TS correction. There are minor band shifts in the low energy region of the spectrum, but these do not alter the discussion of the spectra. The CASTEP spectrum in Figure 5 includes the TS correction. The results shown in Fig. S21 are for the complete unit cell, Z = 2. As most of the molecules studied here are non-polar hydrocarbons, to test whether a dispersion correction would improve the agreement between observed and calculated spectra, a calculation of one molecule of tribenzotriquinacene 3 in a 20  20  20 Å cell to mimic an isolated molecule (the closest intermolecular contacts are >11 Å) using CASTEP with and without the TS correction was carried out. A comparison of the calculated spectra are shown in Fig. S22 . It can be seen that the differences are negligible.
Fig. S22
Comparison of a CASTEP "isolated" molecule calculation with and without the Tkatchenko and Scheffler (TS) dispersion correction.
